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ABSTRACT We aimed to determine the distribution of ophthalmic care providers and its correlation with health and 
socioeconomic status and health system indicators. Data were gathered from the Iran Medical Council and the Iranian 
Societies of Ophthalmology and Optometry. Concurrent indicators were collected from the Statistical Center of Iran and 
national studies. A population-adjusted number of combined ophthalmologists and optometrists was used as the main 
dependent variable. Optometrist/ophthalmologist ratio was 0.9. We had 1 ophthalmologist and 1 optometrist for every 
40 000 and 45 000 individuals, respectively. We observed a direct correlation between the number of ophthalmologists, 
optometrists and life expectancy at the provincial level. Gross provincial income and expenditure and provincial literacy 
were correlated as well. Provincial unemployment had a negative correlation. Provincial hospital statistics and population 
density were also significantly correlated. The Islamic Republic of Iran has met the World Health Organization’s desired 
per capita number of ophthalmologists and optometrists, but there is wide variation in their density.
كلذب ةطبترلما لماوعلاو ةيملاسلإا ناريإ ةيروهجم في تايصربلا يئاصخأو نويعلا ءابطأ عزوت
 ديـس ،يرلا يدـسأ نـسمح ،ىيـشلا اـضر يـع ،اـين يـع سورـس ،تـسود قـح رـكأ يـع ،فيشرأ ماـلها ،ىيـشلا اـضر دـممح ،يدـممح دازرـف ديـس
فـتاه ماـلها ،يدـممح دادرـهم
 ماـظنلا تاشرؤـمبو يداـصتقلاا-يعماتجلاا عـضولاو ةـيحصلا ةـلالحاب كـلذ ةـقلاعو نوـيعلل ةـياعرلا يـمدقم عزوـت دـيدتح لىإ اـنفده دـقل :ةـصلالخا
 نـم ةـنمازتم تاشرؤـم تـعُجو .رـبلا حـيحصتو نوـيعلا بـطل ةـيناريلإا تاـيعملجاو نيارـيلإا يـبطلا سـلجلما نـم تاـنايبلا تـعُج دـقلو .يـحصلا
 هنأ ىـع - ناكـسلا ددـعل ًاـقفو حـ َّحصلما - ًاـعم تاـيربلا يـيئاصخأو نوـيعلا ءاـبطأ ددـع مدخُتـساو .ةـينطو تاـسارد نـمو نيارـيلإا ءاـصحلإا زـكرم
 40 000 لكـل دحاو تاـيرب يئاصخأو دـحاو نوـيع بيبط اـنيدل ناكو .0.9 نوـيعلا ءاـبطأ/تايربلا يـيئاصخأ ةبـسن تـناك .يـيئرلا عـباتلا رـغتلما
 ىوتـسم ىـع عـقوتلما رـمعلا طـسوتمو تاـيربلا يـيئاصخأو نوـيعلا ءاـبطأ ددـع نـب ةشراـبم ةـقلاع دوـجو اـنظحلاو .لياوـتلا ىـع ،ًادرـف 45 000و
 ةلاطبلا لدـعم عـم ةيبلـس ةقلاع كاـنه تناكو .اـهيف ةـيملأا وـمح نـبو تاـظفاحلما في قاـفنلإاو لـخدلا لياـجإ نـب ةـقلاع كاـنه تـناك ماـك .تاـظفاحلما
 ةيملاـسلإا نارـيإ ةـيروهج تـَّبل دـقل .تاـظفاحلما في ةيناكـسلا ةـفاثكلاو تايفـشتسلما تاءاـصحإ نـب ظوـحلم طاـبترا كاـنه ناك ماـك .تاـظفاحلما في
.مـهتفاثك في عـساو نـيابت كاـنه نـكلو ،تاـيربلا يـيئاصخأو نوـيعلا ءاـبطأ ددـع نـم ةـيلماعلا ةـحصلا ةـمظنم هـب بـغرت يذـلا درـفلا بـيصن
Distribution des ophtalmologues et des optométristes en République islamique d’Iran et facteurs associés 
RÉSUMÉ Nous avons cherché à déterminer la distribution des dispensateurs de soins ophtalmologiques et sa 
corrélation avec la situation sanitaire et socio-économique ainsi qu’avec les indicateurs des systèmes de santé. Des 
données ont été rassemblées par le Conseil médical iranien et les Sociétés d’Ophtalmologie et d’Optométrie 
iraniennes. Des indicateurs concurrents ont été collectés auprès du Centre statistique d’Iran et à partir d’études 
nationales. Un nombre d’ophtalmologues et d’optométristes ajusté en fonction de la population a été utilisé comme 
principale variable dépendante. Le ratio optométriste/ophtalmologue était de 0,9. Il y avait un ophtalmologue et un 
optométriste pour 40 000 et 45 000 individus respectivement. Nous avons observé une corrélation directe entre le 
nombre d’ophtalmologues, d’optométristes et l’espérance de vie à l’échelle des provinces. Le revenu et les dépenses 
bruts en province ainsi que l’alphabétisation à ce niveau étaient également liés. Le chômage à l’échelle des provinces 
avait une corrélation négative. Les statistiques des hôpitaux de province et la densité de la population entretenaient 
une corrélation significative. La République islamique d’Iran a atteint le nombre d’ophtalmologues et d’optométristes 
par habitant fixé par l’Organisation mondiale de la Santé, mais il existe une importante variabilité dans leur densité.
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Introduction
Human resources development is one 
of the mainstays of health system per-
formance and national health status. 
As such, adequately trained human re-
sources are one of the core components 
of Vision 2020: the Right to Sight initia-
tive of the World Health Organization 
(WHO) and one of the main strategies 
for achieving universal eye health by 
2020 (1,2). In a recent analysis ofeye 
care services and human resourcesin 
the Islamic Republic of Iran,using the 
WHOEye Care Service Assessment 
Tool, the number of eye care providers 
was a challenge.
Equitable distribution of services 
and resources at different levels of an 
eye care system is as important as the 
overall availability of human resources 
(3). In addition, the social determi-
nants of health play a major role in the 
health outcomes that need attention 
(4). Understanding the dynamics and 
interactions among social factors, health 
outcomes and healthcare system attrib-
utes has become more important as 
equality in healthcare has become a 
main focus of the health systems (5,6).
Evidence confirms the existence of 
challenges in the distribution of hu-
man resources at the global as well as 
national level (7–9). As Resnikoff et 
al. illustrated, there are huge disparities 
among the regions and within countries 
(7).
In the Islamic Republic of Iran, the 
ophthalmologist-to-population ratio 
has increased by 65% between 1979 
and 2012, compared with~8% in the 
United States of America (USA) during 
the same period (10,11). 
The distribution of general practi-
tioners in the Islamic Republic of Iran 
has been researched (8,9), although no 
such study has yet provided a picture 
of the frequency and distribution of 
ophthalmologists and optometrists. 
In the current study, we assessed the 
distribution of ophthalmologists and 
optometrists in the Islamic Republic of 
Iran. We also report aggregate data on 
the development indices of each prov-
ince in the country, its health indicators 
and healthcare infrastructure attributes. 
Methods
This was an ecological study in which 
we collected aggregate data on human 
resources, social determinants of health, 
health indicators and health system 
infrastructure indices by province in 
2013. The study protocol was approved 
by the Research Council of Tehran 
University of Medical Sciences and 
received partial grants from the same in-
stitute (grant number: 24422). Human 
resources were defined as the number 
of ophthalmologists and optometrists 
by gender and province. The number 
of ophthalmologists and optometrists 
were collected from the formal registry 
of physicians and allied medical care 
practitioners of the Iran Medical Coun-
cil in 2013. We also reviewed the oph-
thalmologists’ data in the registry of the 
Iranian Society of Ophthalmology and 
adjusted the numbers accordingly. We 
calculated the per capita (population-
adjusted) rate of ophthalmologists and 
optometrists, which was obtained by di-
viding the number of human resources 
by the population of each province. We 
also calculated the ophthalmologist-to-
optometrist ratio.
Gross household income, gross 
household expenditure, adult literacy, 
unemployment and population per 
province were taken as social deter-
minants of health. Health indicators 
were defined as life expectancy, child 
mortality rate (CMR), crude death rate 
and crude birth rate (CBR). Health 
care infrastructure indices were defined 
as distance to the nearby metropolis, 
population density, number of hospi-
tals and total number of hospital beds 
(number divided by population in each 
province). Table 1 lists the categories of 
variables and sources of data.
The descriptive data on the distribu-
tion of care providers, social determi-
nants of health, health indicators and 
health system infrastructure indices in 
the country were reported. Of the 3 
measures of density of ophthalmolo-
gists, population density of optometrists, 
and densityof ophthalmologists and 
optometrists combined, the latter had 
a normal distribution and was selected 
as the key measurement in evaluation 
of the relationship between human re-
sources and associated factors, namely, 
the social determinants of health, health 
indicators and health care infrastruc-
ture indices. The correlation between 
combined rate (population-adjusted 
number of combined ophthalmologists 
and optometrists) and the social deter-
minants of health, health indicators and 
health care infrastructure indices was 
assessed using Pearson correlation. The 
data from the capital province (Teh-
ran) were excluded from the analysis, 
as they were statistical outliers that were 
significantly different from most of the 
other data, which might have skewed 
our analysis. P<0.05 was considered to 
be statistically significant.
We assessed human resources dis-
tribution across the country by prov-
ince and visualized the distribution of 
ophthalmologists and optometrists in 
the country using geographic informa-
tion system maps. We exported the 
geographic data to ArcGIS 9.3 platform 
and connected it to the digital map of 
the provinces in the Islamic Republic of 
Iran using the vector format. 
Results
Distribution of human 
resources and associated 
factors
The Islamic Republic of Iran has a popu-
lation of > 75 million. In 2013, there 
were 1716 (2.29 per 100 000 popula-
tion) ophthalmologists and 1919 (2.56 
per 100 000 population) optometrists. 
The number of ophthalmologists and 
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optometrists combined per province 
ranged from 11 to 1285. The number 
of ophthalmologists and optometrists 
combined per capita ranged from 1.43 
to 7.19 per 100 000. There was 1 oph-
thalmologist and 1 optometrist for 
every 40 000 and 45 000 individuals at 
the national level, respectively. 
Table 2 demonstrates the distribu-
tion of eye care providers (ophthalmol-
ogists and optometrists), in the Islamic 
Republic of Iran by province. Tehran 
and Khorasan-e-Razavi had the high-
est number of ophthalmologists and 
optometrist per capita, and the lowest 
rate was in Lorestan. Figure 1 presents 
population densities of ophthalmolo-
gists and optometrists combined (a), 
ophthalmologists (b) and optometrists 
(c) by province in 2013 in the Islamic 
Republic of Iran. The ophthalmologist-
to-optometrist ratio across the country 
was < 1 (0.89), with the lowest ratio 
(0.17) in South Khorasan and the high-
est ratio in Tehran (4.32) and Isfahan 
(1.65). Social determinants of health, 
health indicators and health system 
infrastructure indices in the Islamic 
Republic of Iran are also reported in 
Table 2. 
Correlation between density 
of eye care providers and 
associated factors
Table 3 presents the correlation 
coefficients  between density  of 
ophthalmologists and optometrists 
combined and other care providers, 
social determinants of health, health 
indicators and health system infrastruc-
ture indices in the Islamic Republic of 
Iran. In terms of social determinants 
of health, the combined rate (popu-
lation-adjusted number of combined 
ophthalmologists and optometrists) 
showed a weak positive correlation with 
the gross household income (r = 0.4, P = 
0.02) and gross household expenditure 
(r = 0.48, P = 0.007). Among health 
indicators, the combined rate was 
weakly correlated with life expectancy 
(r = 0.4, P = 0.03). In terms of health 
system infrastructure, the combined 
rate demonstrated a positive correlation 
Table 1 List of variables and sources of data
Categories Variable Source Website
Human resources No. of ophthalmologists Iranian Society of 
Ophthalmology
Iran Medical Council
www.irso.org
www.irimc.org
No. of optometrists Association of 
Optometrists
Iran Medical Council
www.iranoa.com
www.irimc.org
Social determinants of 
healtha
Gross household income Iranian National Census 
1390
www.amar.org.ir
Gross household 
expenditure
Adult literacy
Unemployment rate Prospect indicators of 
health in Iran
www.behdasht.gov.ir
Population per provinces Iranian National Census 
1390
www.amar.org.ir
Health indicatorsb Life expectancy Iran’s Multiple-Indicator 
Demographic and Health 
Survey 
www.behdasht.gov.ir
Child mortality rate Landscape indicators of 
health in Islamic Republic 
of IranCrude death rate
Crude birth rate
Health system infrastructurec Distance to the nearby 
metropolis
National Cartographic 
Center
www.ncc.org.ir
Population density Iranian National Census 
1390
www.amar.org.ir
No. of hospitals Ministry of Health and 
Medical Education
www.behdasht.gov.ir
Total no. of hospital 
beds (hospital beds per 
population)
aDefinedby WHO as conditions are shaped by families and communities and by the distribution of money, power and resources at global, national and local levels (24).
bA health indicator is a single and measurable quantity that provides relevant and actionable information about population health (25). 
cPhysical facilities that make care accessible (26).
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with population density (r = 0.61, P 
<0.001), number of hospitals (r = 0.65, 
P <0.001) and total number of hospital 
beds (number divided by population in 
each province) (r = 0.7, P <0.001).
Discussion
The density of ophthalmologists and 
optometrists per 100 000 population 
in the Islamic republic of Iran was 2.29 
and 2.56, respectively. The densities are 
highest among high-income countries 
and the Sub-Saharan African countries 
have the lowest rate of 0.027 per 100 
000 population (7). At present, the 
Islamic Republic of Iran has sufficient 
trained eye care providers, ophthalmol-
ogists and optometrists for primary eye 
care (refractive) and ophthalmological 
services. Given the higher growth rate in 
the number of ophthalmologists (61% 
from 1979 to 2012) compared to the 
general population (1.9% from 1979 to 
2012)  in the Islamic Republic of Iran 
(10–12), within the next decade, we 
will surpass the global average and the 
target of 1 trained eye care provider per 
50 000 population recommended by 
Vision 2020 (1).
The potential overlapin services 
provision, by optometrists and oph-
thalmologists, at least partly, explains 
the wide variation in ophthalmol-
ogist-to-optometrist ratios in the 
country (population-adjusted ratio of 
0.14–1.05). 
Tehran province has 1285 ophthal-
mologists and optometrists (10.7 per 
100 000 population), which is higher 
than the rate in high-income countries 
(4,13). This is a consistent feature for 
low- and middle-income countries in 
which the capital cities enjoy dispro-
portionately higher standards of living 
compared with other parts of the coun-
try. In many instances, for physicians 
and specialists, capital cities are the 
preferred place to live and settle (13). 
Our results indicated that the combined 
rate (population-adjusted number of 
combined ophthalmologists and 
Table 2 The distribution of care providers, social determinants of health, health indicators and health system infrastructure 
indices in the Islamic Republic of Iran by province
Categories Variable list Total no. (%) Population 
adjusted 
rate per 
100 000
Range per province 
(province-population 
adjusted per 100 000)
Median 
(province-
population 
adjusted  per 100 
000)
Human resources Ophthalmologists 1716 2.29 3–729 (0.51–6) 20 (1.33)
Male 1404 (81%)
Female 312 (19%)
Optometrists 1919 2.56 8–556 (0.51–5.4) 30 (1.87)
Male 723 (37%)
Female 1196 (63%)
Ophthalmologists and 
Optometrists 
Male
Female
3635
2127 (59%)
1508 (41%)
4.85 11–1285 (1.43–7.19) 53 (3.25)
Ophthalmologist-to-
optometrist ratio
0.89 0.89 0.17–4.32 (0.14–1.05) 0.67 (0.32) 
Social determinants 
of health
Gross income (Rial) 109 606 054–231 009 463 149 230 00(US$496)
Gross expenditure (Rial) 109 100 392– 231 035 606 157 490 00(US$523)
Adult literacy (%) 71.56–90.46 83
Unemployment rate 7.9–31.5 11.35
Health indicators Life expectancy 66.5–74.7 70.77
Child mortality rate 21–41 29.5
Crude death rate 2.8–5.6 4.5
Crude birth rate 12.1–24.6 17
Health system 
infrastructure
Distance to the nearby 
metropolis
107–1001 239
Population 75 149 669 557 599–121 83 391 1754243
Population density 6–890 51
No. of hospitals 883 1.18 6–155 (0.58–2.05) 20 (1.18)
Total no. of hospital beds 109208 145.66 634–25 469 (63.62–250.31) 2004 (130.55)
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optometrists) was weakly or interme-
diately correlated with the social de-
terminants of health, health indicators 
and health system infrastructure. The 
correlation was positive for those prov-
inces with high gross household income 
and expenditure, adult literacy as well 
as population density. Provinces with a 
high unemployment rate were negative-
ly correlated with the combined rate. 
The combined rate was also negatively 
correlated with CMR and CBR, which 
might be a reflection of socioeconomic 
development in the country and im-
proved health care (14,15).
The combined rate was strongly cor-
related with the number of hospitals 
and the total number of hospital beds. 
It might be the case that high-income 
provinces had more hospitals and 
healthcare centres or the number of 
beds could be representative of other 
health infrastructure. The population-
adjusted number of beds in the Islamic 
Republic of Iran was 1.45 per 1000 
people (145.66 per 100 000). The rate 
varies greatly worldwide, with 13.7 
beds per 1000 people in Japan, 11.1 
in Belarus, 10.3 in Republic of Korea, 
8.7 in Ukraine, 8.3 in Germany, 5.9 in 
Cuba, 3 in the USA, 2.2 in Saudi Arabia, 
1.7 in Egypt, 1.2 in Qatar and 0.4 in 
Afghanistan (16). A higher figure does 
not necessarily predict a better health 
status for a country. In addition, the 
number of hospital beds might not be a 
proxy for ophthalmic care development 
as most of the respective care nowadays 
is outpatient and ambulatory. 
To minimize the disparities in the 
distribution of eye care services, there 
should be specific policy reforms ad-
dressing financial, physical, cultural and 
information access. The Islamic Repub-
lic of Iran has an established payment 
system for ophthalmic and surgical ser-
vices. The recent health sector reform in 
the country lowered the co-payment for 
surgical services in rural referral centres 
to 5% and 10% for the urban govern-
mental centres (17,18).
To improve physical access to eye 
care services, the geographic distance 
between service providers and patients, 
as well as the eye care provider-to-pop-
ulation ratio should be lowered. Health 
Figure 1 Ophthalmologists and optometrists combined per capita in the Islamic Republic of Iran in 2013.(a) Number of 
ophthalmologists and optometrists divided by provincialpopulation. (b) Number of ophthalmologists per capita. (c) Number 
of optometrists per capita.
a) b) c)
Table 3 Correlation coefficient between combined rate and other care providers, social determinants of health, health 
indicators and health system infrastructure indices in the Islamic Republic of Iran 
Categories Correlation coefficient (r) P value
Social determinants of health Gross income 0.4 0.02
Gross expenditure 0.48 0.007
Health Indicators Adult literacy 0.48 0.006
Unemployment rate −0.35 0.05
Life expectancy 0.4 0.03
Child mortality rate −0.28 0.13
Crude death rate 0.08 0.68
Crude birth rate −0.25 0.19
Health system infrastructure Distance to the nearby 
metropolis
−0.201 0.287
Population density 0.61 <0.001
No. of hospitals 0.65 <0.001
Total no. of hospital beds 0.7 <0.001
طسوتلما قشرل ةيحصلا ةلجلمانوشرعلا و نياثلا دلجلما 
شرع نياثلا ددعلا
885
References
1. World Health Organization, Vision 2020: the Right to Sight. 
Human resource development.In: VISION 2020 Global ini-
tiative for the elimination of avoidable blindness: action plan 
2006–2011. Geneva: World Health Organization; 2007: 40–8 
(http://www.who.int/blindness/Vision2020_report.pdf, ac-
cessed 30 September 2016).
2. Universal eye health: a global action plan 2014–2019. Geneva: 
World Health Organization; 2014 (http://www.who.int/blind-
ness/AP2014_19_English.pdf, accessed 30 September 2016).
3. Balarajan Y, Selvaraj S, Subramanian SV. Health care and eq-
uity in India. Lancet.2011 Feb; 377(9764):505–15.
4. FoegeWH. Social determinants of health and health-care solu-
tions.Public Health Rep. 2010 Jul–Aug; 125(4):8–10.
5. Vargas I, Vázquez ML, Jane E.Equity and health systems reform 
in Latin America. Cad SaudePublica.2002 Jul–Aug;18(4):927–
37 (in Spanish).
sector reform should also address the 
issue of specialist retention. Different 
financial and nonfinancial incentives 
were initiated to encourage specialists 
to stay longer in underserved areas. An-
other policy to address the shortage of 
eye care providers includes mandatory 
2-year service (50% of the residency 
duration) for trained ophthalmologists 
in underserved areas. 
The optometry practices are not 
widely distributed throughout the 
country. In the Islamic Republic of Iran, 
the practice model of optometry is not 
that of primary eye care, but rather, 
it entails a luxurious service in a well-
urbanized area. One major reason is 
the lack of routine coverage of these 
services by private insurance, despite 
them been covered in the national in-
surance reimbursement system. This 
naturally results in the concentration of 
optometry practices in high-income ur-
ban areas. Compulsory coverage by the 
insurance companies of these services 
would help redistribute optometrists in 
the country.
The Islamic Republic of Iran has 
made reputable achievements in ru-
ral health status through the national 
health network programme, including 
the use of health houses and commu-
nity health workers. Community health 
workers are local people with targeted 
training for primary health care (19). 
This solution could be applied to the 
primary ophthalmic care of refractive 
amblyopia, nonsurgical strabismus and 
low vision. It could also provide a plat-
form for ophthalmologic referral from 
the Houses of Health. We might need 
1 optometrist for every town of 500 000 
population and 1 ophthalmologist for 
every 3 towns (up to 150 000 popula-
tion) (20).
As populations grow and life ex-
pectancy increases, the demand for 
eye care increases (21). Improved 
socioeconomic status and expanding 
healthcare infrastructure and technol-
ogy have a similar effect. Research, in-
dustrialization and technology change 
disease definition, and opportunities 
to improve health and demand are 
increased accordingly. However, it is 
also accepted that healthcare should 
be vigilantly regulated. Despite recent 
aggressive measures to promote popu-
lation growth (22), it is unlikely that 
this will catch up with the growth in the 
number of eye care providers. The dra-
matic increase in the number of trained 
eye care providers will result in some 
redistribution throughout the country, 
in return, improving access to services. 
However, it will not be a creative or full 
solution to inequality in their distribu-
tion. Such over-supply is known to in-
crease demand, for example, earlier and 
unnecessary cataract surgery in urban 
areas (23).
This study had some limitations. 
The associations observed at the pro-
vincial level will not necessarily hold at 
the individual level. This is a limitation 
in ecological studiesthat especially lim-
its inferential and explanatory aspects. 
Provincial level aggregated data were 
available, but exploring disparity of hu-
man resources distribution among large 
cities was not feasible. More accurate 
assessments of human resources dis-
tribution require details about the dis-
tribution of public and private eye care 
providers, supplementary insurance 
coverage and even the local prevalence 
of eye diseases. Data related to other 
eye care providers such as ophthalmic 
nurses and ophthalmic medical assis-
tants were not available to the research-
ers, and they were excluded from the 
analyses.
In conclusion, with respect to ab-
solute figures, the Islamic Republic of 
Iran has enough ophthalmologists and 
optometrists as recommended by the 
WHO. Extreme disparity exists at 2 
different levels. About 35% of all oph-
thalmologists and optometrists in the 
country (1285 of 3635) practice in the 
province of Tehran, and excluding the 
capital, there is still a broad variation 
in the density of ophthalmologists and 
optometrists in the country. The dis-
tribution is correlated with the social 
determinants of health, health indica-
tors and health system infrastructure 
indices. It is necessary to assess the re-
quired number of ophthalmologists and 
optometrists in the Islamic Republic of 
Iran for the next decade. More ophthal-
mology residency vacancies should be 
assigned to underserved areas. Optom-
etrists’ role should be redefined for pri-
mary eye care in rural regions and small 
towns; preferential reimbursements 
policies seem instrumental. Allocation 
of optometry training positions to lo-
cal people in underserved areas with 
predefined employment arrangements 
is recommended.
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